A Gram-negative, non-motile, pale-yellow, rod-shaped bacterial strain, PL-41 
The genus Rhizobium was proposed for a group of fastgrowing, nodule-forming bacteria. The first description of the genus Rhizobium as root and/or stem-nodule bacteria, was from Frank (1889) . Currently, this genus is an evolutionary lineage within the family Rhizobiaceae of the Alphaproteobacteria (Lee et al., 2005) , and contains more than 50 species at the time of writing including the latest described species: Rhizobium soli (Yoon et al., 2010) , Rhizobium vignae and Rhizobium vallis . Members of the genus Rhizobium have generally been isolated from nodules in leguminous plants (Peng et al., 2008; Wei et al., 2003) . However, some Rhizobium species have also been isolated from other sources recently (Yoon et al., 2010; Zhang et al., 2011) by means of standard dilution plating technique. In this study, we report on the taxonomic characterization of a Rhizobium-like bacterial strain PL-41 T , isolated from soil in Xinjiang (Xinjiang Uyghur Autonomous Region), PR China. The aim of the present study was to determine the exact taxonomic position of strain T by using a polyphasic approach that included determination of phenotypic properties, phylogenetic investigations based on 16S rRNA, atpD and recA gene sequences and genetic analysis.
During a study of the diversity and phylogeny of culturable bacteria in the Populus euphratica forest soil of the ancient Khiyik River in Xinjiang, PR China, strain T was isolated by means of the standard dilution plating technique at 37 u C on Luria-Bertani (LB) agar (5 g yeast extract, 10 g peptone, 10 g NaCl, 1000 ml distilled water, pH 7.0-8.0). The strain was cultured on yeast mannitol agar (YMA) (Vincent, 1970) (Table 1) . These reference strains were cultivated under the culture conditions recommended by the culture collections and their features were compared with those of strain T under the same laboratory conditions. Cell morphology and motility were observed by phasecontrast microscope and transmission electron microscope using cells from the early exponential phase grown at 30 u C for 2 days. Strain PL-41 T formed circular, smooth, white colonies after 3 days of incubation on LB medium. Cells were aerobic, non-motile, non-spore-forming rods, 0.7-1.2 mm wide and 0.5-0.8 mm long. The colonies on YMA medium were circular, convex, white and opaque, with a diameter of 1-2 mm within 2-3 days at 28 u C.
The temperature range for growth was determined between 4 and 45 u C with an interval of 5 u C in LB medium. The initial growth pH range (3-10, with an interval of 0.5 pH units) was determined using LB medium. The salinity range that supported growth was determined at various NaCl concentrations [0.5-15 % (w/v), with intervals of 0.5 %] in LB medium. The salinity and pH range experiments were conducted with an incubation temperature of 30 u C. Gram staining was performed as described by Smibert & Krieg (1994) . Physiological and biochemical tests were performed using API 50CH, API 20NE, API 20E, API 30GN and API ZYM trips (bioMérieux) according to the manufacturer's instructions. Cells were Gram-negative. Growth occurs on YMA supplied with 0-3 % NaCl (optimum, 0.5 %); at 20-37 u C and pH 5-8, with optimum growth at 30 u C and pH 7.0. Other phenotypic properties of strain T are given in the species description and in Table 2 .
Extraction of genomic DNA was carried out with the QIAamp DNA Mini kit (Qiagen) and amplification of nearly full-length 16S rRNA gene fragments was performed using primers 27F [59-AGAGTTTGATC (A/C) TGGCTC-AG-39] and 1492R [59-ACGG(C/T) TACCTTGTTACG-ACTT-39] as described previously (Menes & Muxí, 2002) . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . PCR amplifications of atpD and recA genes were performed under the conditions described by Yoon et al. (1998) . The 16S rRNA, atpD and recA gene sequences of strain T were aligned with relevant sequences retrieved from GenBank using the CLUSTAL W program contained in the MEGA4 package. Phylogenetic trees were constructed by using the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971) methods, with bootstrap values based on 1000 replications (Felsenstein, 1985) . Evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1980 (Kimura, , 1983 . For phylogenetic analyses, the 16S rRNA gene sequences of related type strains were obtained from the EzTaxon server (http://www.eztaxon.org; Kim et al., 2012) . The acquired 1444 bp sequence of the 16S rRNA gene from strain PL-41
T was compared with those of closely related strains retrieved from GenBank. Strain PL-41
T exhibited 16S rRNA gene sequence similarity of 97.5 %, 97.1 %, 97.0 % and 97.0 % to the type strains of R. huautlense S02 T , R. alkalisoli CCBAU 01393 T , R. vignae CCBAU 05176 T , R. loessense CCBAU 7190B T , respectively and of 95.71-96.31 % to the type strains of the other species of the genus Rhizobium (Table 1 ). In the neighbour-joining tree based on 16S rRNA gene sequences, strain PL-41 T fell within the clade comprising species of the genus Rhizobium, particularly forming a cluster with R. huautlense S02 T , R. alkalisoli CCBAU 01393 T , R. vignae CCBAU 05176
T and R. loessense CCBAU 7190B T ( Fig. 1 ). In phylogenetic trees constructed using the maximumparsimony algorithms, strain PL-41 T also fell within the clade encompassed by the genus Rhizobium (results not shown). PCR amplification and sequencing of partial atpD (471 bp) and recA (522 bp) genes were completed, but the nodD and nifH genes were not detected by PCR in strain PL-41
T . Strain PL-41 T exhibited 85.0-90.0 % atpD gene sequence similarity and 80.1-83.0 % recA gene sequence similarity to the type strains of species in the genus Rhizobium used in this study (Table 1 ). In T was phylogenetically related to the members of the genus Rhizobium, but distinct from all the defined species. . Data are from this study unless indicated. All strains are Gram-negative, aerobic, rod-shaped and non-spore-forming. All strains are positive for growth at 1 % (w/v) NaCl, nitrate reduction and hydrolysis of hypoxanthine. All strains were positive for leucine arylamidase and acid phosphatase, negative for lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, N-acetyl-bglucosaminidase, a-fucosidase and a-mannosidase. Utilization of D-xylose, aesculin ferric citrate, L-arabinose, D-glucose, D-mannitol, 2-nitrophenyl-b-D-galactopyranoside and amygdalin were positive for all the strains, while sorbose, inositol, L-tryptophan, D-sorbitol, L-rhamnose and melibiose were negative. Susceptibility to penicillin G and kanamycin were negative for all the strains, but cephalothin was positive. +, Positive; 2, negative; W, weakly positive; ND, no data available. 
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Rhizobium endophyticum CCGE 2052 T (EU867317) Fig. 1 . Phylogenetic tree based on 16S rRNA gene sequences, showing the phylogenetic position of strain PL-41T within the genus Rhizobium and with respect to former species of the genus Agrobacterium. The tree was constructed by using the neighbour-joining method with a Jukes-Cantor distance matrix. Bootstrap values (%) based on 1000 replicates are shown at each node.
Isoprenoid quinones were extracted according to the method of Komagata & Suzuki (1987) and analysed using reversed-phase HPLC and a YMC ODS-A (25064.6 mm) column. The predominant isoprenoid quinone of strain PL-41 T was Q-10, in line with all members of the family Rhizobiaceae.
For cellular fatty acid analysis, strain T and the reference strains were harvested from TSB plates after cultivation for 2 days at 30 u C. The fatty acids were extracted according to the standard protocol of the Microbial Identification System (MIDI, Sherlock). Analysis of the fatty acid methyl esters was performed by GC (6850, Agilent) and peaks were identified with MIDI software (version 6.0). Strain PL-41 T contained C 16 : 0 (15.77 %), C 19 : 0 cyclo v8c (12.82 %) and summed feature 8 (comprising C 18 : 1 v7c and/or C 18 : 1 v6c; 56.74 %) as the major fatty acids. The fatty acid profiles of strain PL-41 T and of the four reference strains were mostly similar, although there were some differences in the proportions of some components (Table S1 ).
The polar lipids of strain PL-41
T and the reference strain R. borbori DN316 T were extracted as described by Kates (1986) . The lipids were separated using silica gel TLC by twodimensional chromomatography. Total polar lipids profiles were detected by spraying with 10 % ethanolic molybdophosphoric acid and further characterized by spraying with ninhydrin, molybdenum blue and a-naphthol (Kates, 1972; Oren et al., 1996) . Polar lipids of strain PL-41 T (Fig. S2 ) include two unidentified aminophospho lipids (APL1, 2), two unidentified phospholipids (PL1, 2), phosphatidyl choline (PC) and three unidentified lipids (L1-3). Polar lipids of strain PL-41
T were mostly consistent with those of R. borbori DN316 T (Ramana et al., 2013) .
The DNA G+C content of strain PL-41 T was determined by reversed-phase HPLC using the method of Mesbah et al. (1989) . DNA G+C content was 57.8 mol%, which is within the range reported for the genus Rhizobium (57-66 mol%; Young et al., 2001) .
The DNA-DNA hybridization was performed fluorometrically by the method of Ezaki et al. (1989) (Table 1) . These values indicate that strain PL-41 T represents a genomic species distinct from these four members of the genus Rhizobium (Wayne et al., 1987) . The phylogenetic distinctiveness, together with the DNA-DNA relatedness data and differential phenotypic properties, is sufficient to allocate strain PL-41
T to a species that is separate from recognized species of the genus Rhizobium (Stackebrandt & Goebel, 1994) . Therefore, on the basis of the data presented, strain PL-41 T is considered to represent a novel species within the genus Rhizobium, for which the name Rhizobium tarimense sp. nov. is proposed.
Description of Rhizobium tarimense sp. nov.
Rhizobium tarimense (ta.rim.en9se. N.L. neut. adj. tarimense pertaining to Tarim basin in Xinjiang Uyghur autonomous region of China, where the type strain was isolated).
Cells are Gram-negative, non-spore-forming, non-motile, aerobic rods. Colonies on LB are circular, convex, smooth, glistening, white and 1.2-2.0 mm in diameter after incubation for 3 days at 30 u C. Growth occurs at 20 and 37 u C, with optimum growth at 30 u C, but not at 38 u C. Optimal pH for growth is between 7.0 and 8.0; growth occurs at pH 5.5 and 8.5, but not at pH 5.0 or 9.0. Growth occurs in the presence of 0-3.0 % (w/v) NaCl, with optimum growth in the presence of 0 -0.5 % (w/v) NaCl. The nodD and nifH genes are not detected by PCR. Positive for catalase and oxidase. Utilizes urea and positive for nitrate reduction. H 2 S and indole are not produced. Aesculin and hypoxanthine are hydrolysed, but casein, starch, tyrosine, xanthine and Tweens 20, 40, 60 and 80 are not. D-Arabinose, L-arabinose, ribose, D-xylose, methyl b-Dxyloside, galactose, glucose, fructose, mannitol, N-acetylglucosamine, aesculin, cellobiose, xylitol, L-fucose, Darabitol, gluconate, L-xylose, adonitol, rhamnose, amygdalin and 2-ketogluconate are utilized, and trehalose and gentiobiose are utilized weakly, but glycerol, erythritol, mannose, sorbitol, melibiose, sorbose, dulcitol, inositol, methyl a-D-mannoside, methyl a-glucoside, salicin, lactose, sucrose, inulin, melezitose, raffinose, starch, glycogen, turanose, D-tagatose, D-fucose, L-arabitol, 5-ketogluconate, maltose and D-lyxose are not utilized. Acid is produced from D-glucose, L-rhamnose, melibiose and L-arabinose, but not from D-mannitol, inositol, D-sorbitol, sucrose or amygdalin. Acid phosphatase, leucine arylamidase, bglucosidase and a-glucosidase activities are present and esterase (C4), esterase lipase (C8), valine arylamidase and alkaline phosphatase activities are weak, but arginine decarboxylase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase, lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, b-glucuronidase, N-acetyl-bglucosaminidase, amannosidase and a-fucosidase activities are absent. Not susceptible to chloramphenicol, kanamycin, novobiocin, polymyxin G, streptomycin, gentamicin, tetracycline or neomycin, but susceptible to cephalothin, ampicillin, lincomycin, carbenicillin, oleandomycin and penicillin G. The predominant ubiquinone is Q-10. The major fatty acid is summed feature 8 (comprising C 18 : 1 v7c and C 18 : 1 v6c). The known polar lipid is phosphatidylcholine and several unidentified polar lipids are also present.
The type strain PL-41 T (5CCTCC AB 2011011 T 5NRRL B-59556 T ), was isolated from Populus euphratica forest soil of the ancient Khiyik River in Xinjiang, PR China. The DNA G+C content of the type strain is 57.8 mol% (from melting temperature).
